Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-282137 
(43)Date of publication of application : 12.10.2001 



(5 Dint CI. 




G09F 9/30 
H01L 29/786 
// H05B 33/14 




(21) Application number 

(22) Date of filing : 


2000-092686 
30.03.2000 


(71) Applicant : 

(72) Inventor : 


SANYO ELECTRIC CO LTD 
YASUDA HITOSHI 



(54) ELECTROLUMINESCENT DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an EL display device capable of 
obtaining constant display by supplying a constant current without reducing 
an opening ratio 

SOLUTION: This device is an organic EL display provided with a first TFT for 
switching 30, a second TFT for driving an organic EL element 40, an anode 
61, a cathode 67 and an organic EL element 60 consisting of a light emitting 
element layer 66 held between these electrodes and, moreover, it is provided 
with a first holding capacitance 70 which is formed by a second holding 
capacitance electrode 54 made of a Cr and a first holding capacitance 
electrode 55 made of a p-Si film being the source 13s of the first TFT 30, 
through a gate insulating film 12 and a second holding capacitance 110 which 
is formed by a driving power source holding capacitance electrode 100 and 
the second holding capacitance electrode 54 with a flattening insulating film 
17. 
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Partial Translation of JP 2001-282137 A 

...omitted... 

[0012] The organic EL device 60 has such a structure that 
an anode 61 composed of a transparent electrode of ITO or 
the like, a light emitting device layer 65 constituted by a 
first hole transport layer 62 composed of MTDATA (4,4',4"- 
tris (3-methylphenylphenylamino) t riphenylamine ) , a second 
hole transport layer 63 composed of TPD (N, N 1 -diphenyl-N, N 1 - 
di (3-methylphenyl) -1, 1 ' -biphenyl-4, 4 1 -diamine) , a light 
emitting layer 64 composed of Bebq2 (bis ( 10- 

hydroxybenzo [h] quinolinato) beryllium) including a 

Quinacridone derivative, and an electron transport layer 65 
composed of Bebq2, and a cathode 67 composed of magnesium- 
indium alloy are stacked in this order. The first hole 
transport layer 62, second hole transport layer 63, electron 
transport layer 65 and cathode 67 are formed in common in 
organic EL devices each included in a display pixel shown in 
Fig. 6. The light emitting layer 64 is formed in an island 
shape, corresponding to the anode 61. 

...omitted... 

[0021] Fig. 1 illustrates a plan view showing one display 
pixel provided when this invention is applied to an organic 
EL display device; Fig. 2(a) shows a cross-sectional view 
taken along the line A-A in Fig. 1; and Fig. 2(b) shows a 
cross-sectional view taken along the line B-B in Fig. 1. 
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Further, Fig. 3 shows an equivalent circuit diagram of the 
organic EL display device. 

[0022] Note that this embodiment shows the case where both 
first and second TFTs 30, 40 employ so-called top-gate TFTs, 
in each of which a gate electrode is provided above an 
active layer 13 where a p-Si film is used as the active 
layer, and gate electrodes 11, 42 each have a double-gate 
structure . 

[0023] As shown in Figs. 1 and 2, a display pixel is formed 
in an area enclosed by gate signal lines 51 and drain signal 
lines 52. A first TFT 30 is provided in the vicinity of the 
crossing point of the gate and drain signal lines. The TFT 
30 has its source 13s serving also as a capacitance 
electrode 55 that forms capacitance between the capacitance 
electrode 55 and a storage capacitance electrode 54, and 
being connected to a gate 42 of a second TFT 40. The second 
TFT 40 has its source 41s connected to an anode 61 of an 
organic EL device 60 and its drain 41d connected to a 
driving power supply line 53 that drives the organic EL 
device . 

[0024] In the vicinity of the TFTs, a first storage 
capacitance electrode 55 is arranged in parallel with the 
gate signal line 51. This first capacitance electrode 55, 
which is formed simultaneously with the source 13s and is 
formed of p-Si film, forms capacitance between the electrode 
55 and the second storage capacitance electrode 54 with a 
gate insulating film 12 interposed therebetween. This 
second storage capacitance electrode 54, which is made of 
metal such as chrome or the like and is formed 
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simultaneously with the gate electrode 11, is connected with 
each adjacent storage capacitance electrode at a common 
potential. The capacitance formed by the first and second 
storage capacitance electrodes is a first storage 
capacitance 70. 

[0025] In addition, a third capacitance electrode 100, 
which is formed simultaneously with the anode 61 is provided 
on a planarizing insulation film 17. Between the third 
capacitance electrode 100 and a third capacitance electrode 
90, which is connected to the driving power supply line 53 
and extends over the first storage capacitance, a second 
storage capacitance 110 is formed with the planarizing 
insulation film 17 interposed therebetween. 

[0026] The first storage capacitance 70 thus formed 

functions to store a voltage applied to a gate electrode 41 
of the second TFT 40, while the second storage capacitance 
110 functions to prevent variation of the voltage of the 
driving power supply line 53. 

[0027] As shown in Fig. 3, the other electrode 72 of the 
first storage capacitance 70, i.e., the first storage 
capacitance electrode 54 is connected to another first 
storage capacitance electrode 54 provided in each adjacent 
display pixel and to a common electrode 73. This common 
electrode 73 is supplied with a constant potential. The 
second storage capacitance electrode 90 is connected to the 
driving power supply line 53 connected with a driving power 
supply 50 of the organic EL device 60 . 

[0028] The display pixels each including the organic EL 
device 60, and TFTs 30 and 40 are arranged in matrix form in 
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this way, so that the organic EL display device is formed. 
[0029] The organic EL display device is constituted by 
stacking the TFTs and the organic EL device in this order on 
a substrate 10 made of glass or synthetic resin or on an 
electrically conductive substrate 10 or a substrate 10 of 
semiconductor or the like, on which an insulating film of 
SiC>2, SiN or the like is formed, as shown in Fig. 2. 
[0030] With respect to the first TFT 30 being a switching 
TFT, as shown in Figs. 1 and 2(a), a polycr ystalline silicon, 
which is made polycrystalline by directing a laser beam to 
amorphous silicon and melting and recrystallizing the same, 
is formed in an island shape on the insulating substrate 10 
made of quartz glass, alkali-free glass or the like, so as 
to form an active layer 13. A gate insulating film 12 made 
of Si0 2 film is formed on the active layer 13, and a gate 
electrode 11 made of refractory metal such as Cr, Mo, etc. 
is formed on the gate insulating film 12. This gate 
electrode 11 is formed integrally with the signal line 51. 
Further, the drain signal line 52 made of Al is provided. A 
first storage capacitance electrode 54 made of refractory 
metal such as Cr, Mo, etc. is also provided on the same 
layer as that of the gate electrode. 

[0031] The active layer 13 is provided with a so-called LDD 
structure. That is to say, low concentration regions 13LD 
are provided on the opposite sides of the gate 11, and a 
source 13s and a drain 13d of high concentration regions are 
provided, respectively outside of the opposite sides of the 
gate 11. The p-Si film of the active layer extends beneath 
the first storage capacitance electrode 54 and serves as the 
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first storage capacitance electrode 55, so as to form the 
first storage capacitance 70 between the first storage 
capacitance electrode 55 and the second storage capacitance 
electrode 54 with the gate insulating film 12 interposed 
therebetween . 

[0032] Over the entire surface of the gate electrode 11 and 
the gate insulating film 12 is formed an interlayer 
insulating film 15 which is made by stacking an SiC>2 film, 
an SiN film and an SiC>2 film in this order. A drain 
electrode 16 is provided by filling a contact hole, which is 
formed corresponding to the drain 13d, with metal such as Al 
or the like. This drain electrode 16 is formed integrally 
with the drain signal line 52. At the same time, a driving 
power supply line 53 is formed, so that part of the driving 
power supply line 53 forms a power supply line storage 
capacitance electrode 90 that extends above the storage 
capacitance electrode 54. 

[0033] Furthermore, the planarizing insulation film 17, 
which is made of organic resin, for example, and acts to 
planarize surfaces, is provided on the overall surface. On 
the planarizing insulation film is formed a driving power 
supply storage capacitance electrode 100 which is formed 
simultaneously with the anode 61 and in parallel with the 
gate signal line 51. This driving power supply storage 
capacitance electrode 100 forms a second storage capacitance 
110 between this electrode 100 and the power supply line 
storage capacitance electrode 90 with the planarizing 
insulation film 17 interposed therebetween. 

[0034] Moreover, a second planarizing insulation film 68, 
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the first hole transport layer 62, second hole transport 
layer 63, electron transport layer 65 and cathode 67 are 
formed in turn on the driving power supply storage 
capacitance electrode 100. 

[0035] A description will now be made on the second TFT 40 
which is a driving TFT in the organic EL device 60. 
[0036] As shown in Fig. 2(b), an active layer 43 made of 
polycrystalline silicon film, which is formed simultaneously 
with the first TFT 30, is formed on an insulating substrate 
10 made of quartz glass, alkali-free glass or the like. On 
the active layer 43 is formed a gate insulating film 12 made 
of Si0 2 film or the like. On the gate insulating film 12 is 
formed a gate electrode 41 made of refractory metal such as 
Cr, Mo, etc. 

[0037] In the active layer 43, an intrinsic or 

substantially intrinsic channel 43c is formed above the gate 
electrode 41, and a source 43s and a drain 43d are provided 
on the opposite sides of the channel 43c by ion-doping p- 
type impurities, e.g., boron (B) with the opposite sides of 
channel 43c covered with a resist. 

[0038] Then, over the entire surface on the gate electrode 
41 and gate insulating film 12 is formed an interlayer 
insulating film 15 which is constituted by stacking an Si0 2 
film, an SiN film and an Si0 2 film in turn. A driving power 
supply line 53 connected with a driving power supply 50 is 
formed by filling a contact hole, which is provided 
corresponding to the source 43s, with metal such as Al or 
the like. Furthermore, a planarizing insulation film 17, 
which is made of organic resin, for example, and acts to 
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planarize surfaces is formed over the entire surface. Then, 
a contact hole is formed at a position corresponding to the 
drain 43d of the planarizing insulation film 17 and 
interlayer insulating film 15. A transparent electrode 

made of ITO which is in contact with the drain 43d through 
this contact hole, i.e., an anode 61 of the organic EL 
device is then formed on the planarizing insulation film 17. 
[0039] Since the structure of the organic EL device 60 is 
the same as the one explained in the conventional art, the 
description thereof will not be repeated. 



...omitted... 
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